In navigation system, due to the long distance between earth and satellites, the external environment noise may affect the service quality of information transmission system. To improve the capacity of anti-jam satellite communications, in this paper, an efficient construction algorithm for Q-ary LDPC code based on maximum information entropy is put forward, which brings extra gain to satellite communications system. The algorithm transforms the LDPC code check matrix H of the PEG method. By exchanging the "1" in the matrix with the generated element groups, the non-binary LDPC code H matrix is achieved. Simulation results demonstrate that the proposed algorithm achieves about 0.2dB performance improvement compared with the random replacement method. Moreover, compared with the non-binary LDPC codes based on maximum information entropy exploited in GPS LDPC codes with the same code length and code rate, our proposed algorithm yields a better performance than that in GPS application scenarios.
INTRODUCTION
Navigation system can provide passive positioning, navigation, timing and other functions, its economic effect is prominent. At the same time Navigation system also plays an important role in safeguarding national security. At present global satellite navigation system in the world are the US GPS, Europe's Galileo, Russia's GLONASS and China's Beidou system.
In the navigation system, due to the distant star, the signal during transmission to the satellite link will be subject to greater interference. But the error correction code can provide a high coding gain to enhance the quality of service system and anti-jamming capability. Wherein the GPS navigation system uses a signal rate 1/2 (1200,600) and （548,274）binary LDPC to encode the signal;
The existing satellite navigation system has not been used Q-ary LDPC, therefore this article has a strong reference value.
EMS decoding algorithm
EMS decoding algorithm process is as follows: 
3. Update check node calculation Update every check node needs to use this information in addition to the remaining 
Complexity Analysis In hardware implementation, the balance between performance and complexity should be taken into account [3] .Decoding algorithm used in this project is EMS algorithm.The complexity of the EMS algorithm can be obtained by the following table： There is not multiplication of EMS algorithm in Table 1 
Construction of Q-ary LDPC
Q-ary LDPC is defined in the finite field GF (q),(q>2).Finite field arithmetic operation for closure. Finite element domain can be expressed as ,Finite element may be further determined by the primitive polynomial domain, and correspond to binary. Q-ary LDPC codes in practical applications are compatible binary information, which corresponds to each variable node is also connected to a plurality of small nodes, where each node represents a bit of information. As shown in Figure 1 It is because of the structural characteristics of Q-ary LDPC, making binary LDPC codes compared to binary LDPC code has a better error sensitivity. As shown in Figure 2 ,The initial value of the variable nodes is all 0s, the variable connected to check nodes has two errors. Check nodes of binary LDPC can't check out error, but check nodes of Q-ary LDPC can check out by GF (q) addition. From Figure 2 can be drawn that Q-ary LDPC easier to find bit error and to correct it.
For the same code length, in the finite field GF (q),(q> 2),Q-ary LDPC code performance will be better than the binary. And the larger q, the greater the performance increase [4] .This can be analyzed on the other hand：For LDPC code, if the check matrix H column weight is large enough, its performance can be arbitrarily close to Shannon limit [5] .However, the column weight increase will lead to a sharp increase in the number of short loops in a bipartite graph, so that the decoding algorithm performance decline. The Q-ary LDPC code column weight can be increased without changing the bipartite graph, and thereby improve performance [6] .
PEG method：
The basic idea of PEG method is to increase circle length of Tanner, in order to reduce the effects of feedback information . The maximum entropy method can be divided into the following two steps: Firstly construct a standard binary check matrix based on the PEG method. Secondly, Design group of elements based on maximum entropy method to replace the same line of heavy non-zero elements of a row vector [7] .
In the first assume a particular channel model, such as binary symmetric channel. Then each element side information entropy is obtained based on the distribution matrix for different line k non-zero elements. Select the maximum entropy edge corresponding to non-zero elements group as non-zero elements of vector of rows in the parity check matrix .In this case, non-zero elements in each row in check matrix of binary LDPC is replaced by obtained elements group. Wherein, the greater the entropy side information, the better the performance of the decoder. Briefly, this method is essentially the maximum entropy side edges corresponding row vector as a line of check matrix. The following Tab. 2 shows the element group over GF (64) of different line weight. 
Performance of Q-ary LDPC code
The length of Q-ary LDPC code designed in this paper is 528 and 1200 respectively. Due to the low transmission rate of the navigation data in the system and taking into account the coding gain, we Generally use the coding efficiency of 0.5 of Q-ary LDPC code. The check matrix of dimension is 2* NN .Based on the above code length and coding efficiency, the designed optimization ary symbol size is about 6-7bits,The proposed Q-ary LDPC is over GF(64)~GF(128).Taking into account the length of GF (64) code can be divisible by 6,facilitate encoding and decoding hardware implementation, ;most importantly its performance is better , we use Q-ary LDPC code over GF(64).
The designed Q-ary LDPC code in project is superior to the binary LDPC codes used in GPS,It obtains about 0.3dB coding gain at BER of 10 -6
.Stop conditions for the simulation is error bits to 200. Q-ary LDPC code and binary LDPC code (1200,600) is in the condition of the same code length and coding efficiency, their error correction performance show in Figure 3 .
In BER 10 -5
, the Q-ary LDPC code is superior to GPS (1200,600) code about 0.22dB;In BER 10 -6
, the Q-ary LDPC code is superior to GPS (1200,600) code about 0.24dB.
Q-ary LDPC code compares with binary LDPC code GPS(548,274) ,their error correction performance show in Figure 3 .
, the Q-ary LDPC code is superior to GPS (548,274) code about 0.25dB;In BER 10 -6
, the Q-ary LDPC code is superior to GPS (1200,600) code about 0.3dB. 
CONCLUSIONS
Based on the practical demand of the current satellite navigation systems, we pursue a comprehensive analysis of the construction algorithm of Q-ary LDPC suitable for navigation signal system. The maximum entropy method is explored to construct the superior performance code, and the performance of the proposed Q-ary LDPC code and error correction code of GPS are compared. With the rapid development of digital signal process (DSP) technique, the hardware implementation complexity of Q-ary LDPC code will obtain significantly reduction, which leverages the application of Q-ary LDPC code in satellite navigation system and thus achieves a satisfactory performance.
